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The sea cucumber, Apostichopusjaponicus (Selenka, 1867), is a major aquacultural 
species along the coast of northern China. Because of increasing demand of the 
profitable species, culture of A. japonicus has expanded to the southern region of 
Chinaincluding Fujian, Guangdong Provinces. However, as a temperate species, A. 
japonicus is more easily infected by environmental bacteria during aestivation, and 
skin ulceration syndrome is proved to be the major disease of sea cucumber. In the 
southern region of China, relative high temperature in the water column reduces the 
immunity of the species and facilitates burst of the diseases. Massive mortality of 
causing by the disease does a great damage to the aquaculture business in Southern 
China. 
Accordingly, this study has defined the pathogens of diseased sea cucumber with 
skin ulceration syndrome, and established rapid diagnosistechniques. By applying the 
molecular biological techniques, immune-related genes have been isolated from sea 
cucumber induced by bacterial pathogens which provide evidence to reveal the 
immune defense mechanism. Differences in gene expression of diseased A. 
japonicushave been analyzed to evaluate the relationship between stress from 
bacterial pathogens of skin ulceration syndrome and immune relative gene.This study 
provides fundamental knowledge of the mechanism of the immune defense system in 
A. japonicusand sheds light on cultivating disease-resistant species. 
The main results are as bellow: 
1. In this study, a dominant bacterium strainis isolated from the body wall of 
diseased sea cucumber（A. japonicus）infected with skin ulceration syndrome. 
Meanwhile, the artificial infection test proves that V. pomeroyican cause severe 
infections and even death whether injection or immersion.Phenotypic 
characterization of the bacteria is investigated with traditional biochemical tests. 
Genotypic characterization is evaluated by 16S rRNA gene sequencing technique, 
along with matrix-assisted laser desorption/ ionization time of flight mass 















prove that the pathogen is Vibrio pomeroyi. MALDI-TOF MS analysis is proved 
to be an accurate and rapid method for identification of common pathogens. 
2. V. pomeroyi SUS isolated from China with two other strains of V. pomeroyi, 
including LMG20537
T 
(type strain) isolated from Brazil and V. pomeroyi929 
isolated from the GreatPeterBay, Sea of Japan have been compared. And the result 
shows that there is distinctly different tolerance pattern with environmental factors 
such as salinity and temperature. Unlike the strain V. pomeroyi SUS, the strains V. 
pomeroyi LMG20537
T
 andV. pomeroyi 929 didn’t grow at 35℃. Moreover, V. 
pomeroyi LMG20537
T
adapted to the medium with 8% NaCl, but others had no 
growth. 
3. Suppression subtractive cDNA hybridization (SSH) is used to identify 
immune-relevant genes in response to challenge with Vibrio pomeroyi. Subtractive 
cDNA libraries are constructed from coelomocytes of sea cucumber during the 
infection process. Approximately 800 clones have been sequenced, giving a total 
of 318 non-redundant ESTsin response to V. pomeroyi challenge. Using the gene 
ontology (GO) classification, I successfully assign functional annotations to 318 
of the unigene sequences. The number of terms of biological process is the most, 
the number of terms of cellular component and molecular functionare approximate. 
In the GO cellular component ontology, the largest proportion of unigene is cell 
part; in the GO molecular function ontology, the most commonly occurring terms 
are protein binding; and in the GO biological process ontology, regulation of 
biological process is the terms that occurred most frequently. 
4. As a result, 5 immune-related ESTs are selected and studied to compare the 
immune response of A. japonicus following Vibrio pomeroyi infection. The five 
ESTs belong to C-type lectin (contig116 and contig17), iron-containing protein 
(B07 and H01) and serum amyloid A protein (SAA) (contig96) respectively. 
Expression levels of 5 immune-related ESTs in coelomocytes from sea cucumber 
at 24 h and 48 h along with the expression of each EST in different organs/tissue 
are determined by quantitative real-time PCR to verify their differential 















expression patterns of contig116 and contig17 are different over time after 
challenge due to the different types of C-type lectin; but expression patterns of 
two ESTs in different organs/tissue are relatively consistent. The highest 
expression is in coelomocytes, and the lowest expression is found in the body wall, 
contig17 even is not expressed in the body wall. Comparing to the control group, 
the expression of serum amyloid A increase at 24h after injection, and it is 
significantly lower at 48h after infection. Therefore, these data suggested that A. 
japonicus has no acute-phase response at 48h after injection according to the 
characteristics of this protein. Iron-containing protein including the ferritin (B07) 
and the ribonucleotide reductase(H01) in this study. After injection, the highest 
expression of the ferritin is in the respiratory tree, and the highest expression of 
the ribonucleotide reductase is in the coelomocytes, the secondary is in the 
respiratory tree. The expression patterns of the ferritin and the ribonucleotide 
reductase are different at 24h after induce, the former is down- regulated, but the 
latter is up- regulated. The iron-containing protein isrelated to not only oxygen 
transport and electron transfer functions, but also immune defense functions. 
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英文缩写 英文全称 中文全称 
API Analytic Products Inc 细菌数值分类分析鉴定系统 
BLAST basic local alignment search tool 局部比对基本检索工具 
BLASTN Search nucleotide database using nucleotide query 用核酸序列检索核酸序列数据库 
BLASTX Search protein database using a translated nucleotide query 用核酸序列检索蛋白质序列数据库 
bp base pair 碱基对 
cDNA complementary DNA 互补脱氧核糖核酸 
COG Cluster of orthologous group 直系同源序列聚类分析 
cyt b cytochrome b 细胞色素氧化酶 b 
DEPC diethypyrocarbonate 二乙基焦碳酸盐 
dNTP deoxyribonucleoside triphosphate 脱氧核糖核苷三磷酸 
ds cDNA double-strand cDNA 双链互补 DNA 
EDTA sodium ethylenediaminetetraacetic acid 乙二胺四乙酸二钠 
ELISA enzyme linked immunosorbent assay 酶联免疫吸附试验 
EST expressed sequence tag 表达序列标签 
GAPDH glyceraldehyde phosphate dehydrogenase 磷酸甘油醛脱氢酶 
GO Gene Ontology 基因本体论 
InterPro An integrated documentation resource for protein families, 
domains and functional sites 
一个关于蛋白家族、区域和功能位点
知识的集成文献资源 
IPTG isopropylthio-β -D-galactoside 异丙基硫代-β -D-半乳糖苷 
kD kilodalton 千道尔顿 
LPS lipopolysaccharide 脂多糖 
MALDI-TOF 
MS 
Matrix-assisted laser desorption/ionization time of flight 
mass spectrometry 
基质辅助激光解析电离飞行时间质谱 
mRNA messenger RNA 信使核糖核酸 
OD optical density 光密度 
PCR polymerase chain reaction 聚合酶链反应 
Phrap phragment assembly program  暂无 
RACE rapid-amplification of cDNA ends cDNA 末端快速扩增技术 
RNA ribonucleic acid 核糖核酸 
rpm round per minute 转/分 
rRNA ribosomal RNA 核糖体 RNA 
RT-qPCR quantitative real-time PCR 实时定量 PCR 
SAA serum amyloid A protein 血清淀粉样蛋白 A 
SDS sodium dodecyl sulfate 十二烷基磺酸钠 
SPSS Statistical Product and Service Solutions 统计产品与服务解决方案 
SSH suppression subtractive hybridization 抑制消减杂交 
TIGER tiled iterative genome assembler 暂无 
UniGene Universal Gene 相同基因座（Locus）的收集整理集合
形成一个非冗余的基因数据库 
WEGO Web Gene Ontology Annoattino Plot 网络基因本体论注释绘图 

















我国海域大约分布了 134 种海参（Liao, 1997），其中有 20 余种海参具有食
用或者药用价值（Zhang，1954，1958；Fan，1979），而仿刺参[Apostichopus japonicus 
（Selenka, 1867）]是我国唯一一种人工养殖的海参种类。 
仿刺参 [Apostichopus japonicus （Selenka, 1867） ]，俗称为刺参（ sea 
cucumber），在分类学中隶属于仿刺参属（Genus Apostichopus），刺参科（Family 
Stichopodidae） ，楯手目（Order Aipidochirotida），海参纲（Class Holothuroidea） ，
棘皮动物门（Phylum Echinodermata） （廖玉麟等，1997；张春云等，2004）。
其主要分布于包括俄罗斯东部海域、中国的黄、渤海以及日本与韩国沿岸的西太
平洋北部海区（张春云等，2004；Vannuccini S, 2004）。 
仿刺参具有很高的营养价值（樊绘曾，2001），其消费需求快速增长，对仿
刺参的捕捞压力日益增加，伴之而来的是自然资源的衰减，因此，在我国仿刺参
的人工养殖得到大力发展。2000 年仿刺参的总产量为 5800 吨（干品），而到了
2003 年，仅仅在辽宁与山东两省其人工养殖面积即接近 70000 公顷，产量更是
高达 9000 吨（干品）（Chen, 2004）。发展到 2009 年，山东和辽宁仿刺参产量已
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